The marginal facies of the Ogawa granodiorite mass is observed not only at the margin of the mass but as dykes in the surrounding rocks.
INTRODUCTION
The Ogawa granodiorite mass occurring in the western part of Agematsu Town is the youngest intrusion among the Late Cretaceous to Early Tertiary intrusive bodies in this region. The mode of occurrence of the Ogawa granodiorite mass and the petrographic description of constituent minerals were given previously by the present author (Akahane, 1977 20, 1981) The marginal facies shows distinct porphy ritic texture macroscopically as well as microscopically.
Phenocrysts are plagioclase , quartz, horn blende and biotite. K-feldspar phenocryst is almost absent. Plagioclase is idiomorphic and shows clear zones, some of which are corroded. Quartz is seemingly idiomorphic , but it is usually somewhat corroded. Horn blende is idiomorphic, and is associated with biotite flakes at the margin. Axial colors of the hornblende are X=pale yellow, Y = brown-greenish brown, Z = yellowish brown. Some parts of the hornblende phe nocrysts are bleached, suggesting the pres ence of cummingtonite.
Groundmass of the marginal facies is mostly composed of quartz, plagioclase, K-feldspar and small flakes of biotite. In general, grain size of the groundmass minerals in the "granite porphyry" is coarser compared with that of "quartz porphyry" (Fig. 1-A, B) .
Quartz and some other phenocrysts of the marginal facies are corroded or embayed (Fig. 2) , and include the groundmass min erals at their margins ( Fig. 3-A, B) .
(2) Fine-grained facies As reported previously (Akahane, 1977) , the general characters of the fine-grained groundmass minerals of the fine-grained facies diminishes gradually as one approachs to the roof of the Ogawa granodiorite mass. Mafic minerals decrease both in amount and sort towards the roof of the mass, and only biotite flake is found close to the roof. Plagioclase zoning also becomes monotonous gradually, and oscillatory zoning is almost absent in the neighbourhood of the roof ( Fig. 
1-C).
(3) Porphyritic and medium-grained facies Mineral assemblages of the porphyritic and medium-grained facies are the same as that of the marginal facies. But, quartz and other phenocrysts show no corrosive or embayed form and include no groundmass minerals at their margin. These are very different characters from those of the marginal facies.
As reported previously (Akahane, 1977) , the porphyritic and the medium-grained facies are to be transformed gradually into the fine-grained facies as one approaches to the roof of the Ogawa granodiorite mass.
CHEMICAL COMPOSITION
The author has carried out the whole rock chemical analyses of various facies of the Ogawa granodiorite mass; i. e., four of the medium-grained facies, three of the porphyritic facies, two of the fine-grained facies, three of basic enclaves and two of the marginal facies. The results obtained and their C. I. P. W. norms are given in Table 1 . Shibata et al. (1964) reported the petro chemical data of the same Ogawa grano diorite mass. Fig. 5 is the variation diagrams of Na2O, K20 and (Na2O+K20) versus Si02, while Figs. 6 and 7 are those of A1203 and CaO, and of MgO and (FeO+Fe203) versus SiO2. Most plots align on the smooth curved lines. Consequently it may be considered that they show intimate relation to each other. Shibata et al. (1954) and Oki and Shibata (1958) pointed out that "Kisokoma Granite" *1 is generally poor in A1203 and that presence of normative wollastonite, is one of its most characteristic features. The results shown in Table 1 do not support their conclusion (Table 1, Fig. 6 ).
The chemical compositions of air rock facies of the Ogawa granodiorite mass show a *1 Following Shibata et al . (1954) , the Ogawa granodiorite mass has been considered to be one of the "Kisokoma Granite" or "Kisokoma-type Granite" (Oki and Shibata, 1958; e.g. Ryoke Res. Group. 1972 ). wide range in Si02 content (67%-76%). Among these, the medium-grained facies is biassed towards basic side in composition and the fine-grained facies acid side. Si02 contents of the marginal facies are around 71%, which is the average value of the silica contents of three rock facies of the Ogawa granodiorite mass.
DISCUSSION
As aforesaid, the marginal facies is characterized by the corroded and embayed forms of phenocrysts (Fig. 2, Fig. 3-A, B,  Fig. 4-A, B) . Such corrosion of phenocrysts might have been formed under the sudden change of the conditions, either due to the sudden drop of pressure or to the sudden rise of temperature. Of the two possibilities, the present author believes that the sudden drop of pressure might be responsible for the corrosion of the phenocryst, because this is quite probable in the upward movement of the magma, whereas the rise of tem perature of the magma is not likely in the crustal condition.
Some readers may assert the corroded quartz to be derived from wall rock of the Agematsu Granite. While, perthitic feld spars and weakly zoned plagioclases, that are common in the Agematsu Granite, are never found in the marginal facies. Thus, the author concluded that the corroded quartz and other minerals were originated from the Ogawa granodiorite mass.
On the other hand, the dyke rock reported by Akahane (1979) has a fair amount of large perthitic feldspars referred to be xenocrysts.
Being very special cases such dyke rock is excluded in this paper.
Most phenocrysts of the marginal facies contain the groundmass minerals in their margin (Fig. 3, 4) . This phenomenon might be originates that there occurred little mineral differentiation. In other words, these marginal facies might have not been formed through any processes of crystalliza tion differentiation.
Therefore, it is ex- pected that the marginal facies preserve the original mineral assemblage and chemical composition when the magma intruded into the surrounding rocks. The differences of the mineralogy and texture between fine-grained facies and the marginal facies indicate that these two different rock facies were formed under different conditions. Namely, fine-grained facies was not formed through sudden drop of temperature. The changes of texture and mineral characteristics in the neighbourhood of the roof (Fig. 1-C) are consistent with the concept of crystallization differentiation of the Ogawa granodiorite mass.
It is considered that at the time of intrusion, the magma related to the forma tion of the Ogawa granodiorite mass had the composition of about 71% Si02, and the marginal facies might have been formed as the chilled facies before the crystallization differentiation of the magma. The succes sive crystallization differentiation yielded the medium-grained facies, the porphyritic facies and fine-grained facies in this order. Crosses represent the temperature minima or eutectics, respectively, in the system Q-Or-Ab-H2O at PH20=0.5, 1, 2, 3, 5, 7 and l0 kbars (Tuttle and Bowen, 1958; Luth, Jahns and Tuttle, 1964; Winkler and Ghose, 1973) . Solid curves represent the cotectic lines projected radially through the An apex onto the side Q-Or-Ab of the tetrahedron Q-OrAb-An at the conditions PH2O=5 and 7 kbars, respectively. Dashed curves are those presumed at the conditions PH2O= 0.5 and 2 kbars, respectively.
The crystallization process of the Ogawa granodiorite mass can be elucidated by the Q-Or-Ab diagram (Fig. 8) . In this diagram, the marginal facies are plotted near the center of the plotts of the other three rock facies. The fine-grained facies and the porphyritic facies are plotted gener ally closer to SiO2 apex from the "0.5 kbar 2 kbars minimum points" (Tuttle and Bowen, 1958; Luth, Jahns and Tuttle, 1964; Winkler and Ghose, 1973) . Winkler et al. (1975) showed the cotectic lines projected radially through the An apex on the side Q-Or-Ab of the tetrahedron Q-Or-Ab-An under the conditions of PH2O=Ptotal=5 kbars and 7 kbars, The cotectic lines have the upward trends to the right with increase in An contents on the basis of Q+Or+Ab+An= 100wt% (Fig. 8, solid lines) . If these trends are maintained to the conditions at somewhat different PH20, the fine-grained facies are plotted on the dashed lines in Fig. 8 (Winkler et al., 1975) . This fact is con sistent with the concept that the fine-grained facies has the composition corresponding to the "residual liquid" of the crystallization differentiation of the original magma of the Ogawa granodiorite mass.
The distribution of all these three rock facies along the cotectic lines may support the concept that they might have been formed as the result of the crystallization differentiation.
SUMMARY
The Ogawa granodiorite mass is com posed of three rock facies; the medium grained facies, the porphyritic facies and the fine-grained facies (Akahane, 1977) . The marginal facies can be recognized along the periphery of the mass and also as the dykes intruded into the surrounding wall rocks. In general, the marginal facies is "quartz porphyritic" in the direct contact with the country rocks, and "granite porphyritic" in the adjacent zones.
Texture and mineral assemblages of the marginal facies are different from those of the other three rock facies. From these features and the mode of occurrence, the author concluded that the marginal facies was formed through rapid cooling of the magma of the Ogawa granodiorite mass at the time of intrusion. The results of chemical analyses indicate that the chemical composition of the marginal facies is similar to the average of the three rock facies, and it represents the chemistry of the magma when it intruded into the present position.
The formation of the other three rock facies within the Ogawa granodiorite mass can be attributed to the differentiation of magma in situ on the basis of the variation diagram and the Q-Or-Ab-An diagram at various PH,o. The fine-grained facies is considered to be the product of the most advanced differentiation of magma, and its chemical composition should represent the "residual liquid" of the crystallization differentiation.
The preferred variation of chemical composition has occurred in the following order; 1) the medium-grained facies, 2) por phyritic fades and 3) fine-grained facies.
